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Objectives: Anterior cruciate ligament (ACL) is generally composed of anteromedial bundle
(AMB) and posterolateral bundle (PLB). The function of AMB is not same as one of PLB.
When they are injured, they should have different clinical features. At least, isolated one bundle
ACL rupture should have different features compared to complete 2 bundles ACL rupture. The
purpose of this study is to investigate the clinical features of a isolated one-bundle ACL rupture
and a complete two-bundle ACL rupture. The hypothesis is that clinical evaluation, including
physical examination and arthrometer measurements, can differentiate isolated from complete
two-bundle ACL ruptures.
Methods: This is a prospective research (18 November 2003 to 09 August 2011). 525 ACL defi-
ciencies were collected in this study. Two groups were confirmed by arthroscopy. 27 patients
with isolated one bundle ACL rupture (SB group), including 11 AMB rupture (AMB group)
and 16 PLB rupture (PLB group), and 498 patients with complete two bundles ACL rupture
(DB group) were employed for the biomechanical test before and after anesthetic according
to arthroscopy. Statistics was done between DB group and SB group in order to investigate
whether clinical evaluation can detect isolated one bundle or complete two bundles ACL rupture.
Statistics was done between AMB group and PLB group in order to investigate whether clinical
evaluation can detect AM bundle or PL bundle rupture. The clinical evaluation include KT1000
(unit: mm), Lachman test (grade 4) and Pivot shift test (grade 5) before anesthetic and Lachman
test (grade 4) and Pivot shift test (grade 5) after anesthetic. The data were analyzed using a un-
paired t test, nonparametric test and discriminant analysis. The data of KT1000 was analyzed
with un-paired t test. The data about Lachman and Pivot shift test was analyzed with Mann-
Whitney test. It was assumed that there was statistical significance when P <.05. According
to the variables with statistical significant result, two formulae were developed with discriminant
analysis. All statistical data were calculated with the SPSS statistical software package (SPSS
version 17.0, SPSS Chicago, IL, USA).
Results: In response to KT1000 side to side difference before anesthetic, between DB group
(3.4216± 2.80607mm) and SB group (2.3077± 1.82799mm), there was significant differences
between the two groups (t¼2.002, P¼ 0.046). In response to Lachman test before anesthetic,
there was significant differences between DB group and SB group (Z ¼-2.051, P¼ 0.04). In
response to Lachman test after anesthetic, there was significant differences between DB group
and SB group (Z ¼-3.913, P¼ 0.000). In response to Pivotshift test after anesthetic, there was
significant differences between DB group and SB group (Z ¼-6.305, P¼ 0.000). In response
to Lachman test before and after anesthetic, there was not significant differences between
AMB group and PLB group (Z ¼-1.210, P¼ 0.226, before; Z ¼-1.719, P¼ 0.086, after). In
response to Pivot shift test before and after anesthetic, there was not significant differences
between AMB group and PLB group (Z ¼-0.397, P¼ 0.691, before; Z ¼-0.307, P¼ 0.79, after).
According to discriminant analysis, two formulae were developed to diagnose isolated one bun-
dle or complete 2 bundles ACL tears. Before anesthetic, Z>0.7783 indicates a two-bundle tear
and Z< 0.7783 indicates an isolated bundle tear (False accept rate 0.049). After anesthetic, Z>
2.665895 indicates an isolated bundle tear and Z< 2.665895 indicates a two-bundle tear (False
accept rate 0.053). In general, false accept rate <0.1 means that the formula is useful.
Conclusion: Clinical evaluation can differentiate an isolated one-bundle ACL rupture from a com-
plete two-bundle ACL rupture. However, it cannot detect AMbundle rupture from PL bundle rupture.
http://dx.doi.org/10.1016/j.asmart.2016.07.038B0174
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Background: Bone marrow-derived mesenchymal stem cells (BMSCs) are being broadly investi-
gated for treating numerous inflammatory diseases. However, the low survival rate ofBMSCsduring
the transplantation process has limited their application. Autophagy can maintain cellular homeo-
stasis and protect cells against environmental stresses. Tumor necrosis factor-a (TNF-a) is an impor-
tant inflammatory cytokine that can induce both autophagy and apoptosis of BMSCs. However, the
actual role of autophagy in TNF-a-induced apoptosis of BMSCs remain poorly understood.
Materials: BMSCs were obtained from 10 healthy donors.
Method: In the current study, BMSCs were treated with TNF-a/cycloheximide (CHX), and cell
death was examined by Cell Counting Kit-8, Hoechst 33342 staining, and flow cytometric analysis
as well as by the level of caspase-3 and caspase-8. Meanwhile, autophagic flux was examined by
analyzing the level of microtubule-associated protein light chain 3 B (LC3B)-II and SQSTEM1/p62
and by examining the amount of green fluorescent protein-LC3B by fluorescence microscopy.
Then, the cell death and autophagic flux of BMSCs were examined after pre- and co-treatment
with 3-methyladenine (3-MA, autophagy inhibitor) or rapamycin (Rap, autophagy activator)
together with TNF-a/CHX. Moreover, BMSCs pre-treated with lentiviruses encoding short hairpin
RNA (shRNA) of beclin-1 (BECN1) were treated with TNF-a/CHX, and then cell death and auto-
phagic flux were detected. We showed that BMSCs treated with TNF-a/CHX presenteddramatically elevated autophagic flux and cell death. Furthermore, we showed that 3-MA and
shBECN1 treatment accelerated TNF-a/CHX-induced apoptosis but that Rap treatment ameliorated
cell death.
Results: We showed that BMSCs treated with TNF-a/CHX dramatically elevated autophagic
flux and cell death. Furthermore, we showed that pre- and co-treatment with 3-MA accelerated
cell death but that Rap ameliorated TNF-a/CHX-induced apoptosis. Moreover, BMSCs pre-trea-
ted with shRNA of BECN1 were more vulnerable to TNF-a/CHX-induced apoptosis compared
to the negative control.
Discussion: Our results demonstrate that autophagy protects BMSCs against TNF-a-induced
apoptosis.
Conclusion: We demonstrate that enhancing autophagy has a protective effect against TNF-a/
CHX-induced apoptosis, but inhibiting autophagy renders cells more susceptible to TNF-a/
CHX-induced cell death. These results indicates the protective role of autophagy in BMSCs
in the inflammatory environment, and enhancing autophagy may be a promising strategy to
improve the survival capacity of BMSCs after transplanting to the inflammatory environment.
http://dx.doi.org/10.1016/j.asmart.2016.07.039B0179
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Background: Tendon-bone healing plays an important role after anterior cruciate ligament
(ACL) reconstruction. The extracellular matrix (ECM) of organism is nanoscale, and by electro-
spinning, micro-/nanoscale scaffolds which have high porosity and surface area could be fabri-
cated. It was demonstrated that compared with aligned electrospun mat, random electrospun mat
could induce osteogenic differentiation of stem cells. Among the materials that can be electro-
spun, silk fibroin (SF) has drawn a great research interest because of excellent mechanical prop-
erties and biocompatibility. Based on the aforementioned information, we hypothesize that
random electrospun SF mat wrapping could enhance tendon-bone healing of autograft.
Material: Cocoons of Bombyx mori silkworm and 32 New Zealand white rabbits (mean weight
2.8± 0.5 kg) were used in the study.
Method: The random electrospun SF mats were made from aqueous solution of regenerated SF.
The New Zealand white rabbits were randomly divided into electrospun SF mat group and con-
trol group. After anesthesia, a 2-cm-long partial-thickness Achilles tendon of right lower limb
was harvested and a bone tunnel was made in the proximal tibia of left lower limb at 60 angle
to the vertical axis of the tibia by a 2.5 mm diameter kirschner wire. In electrospun SF mat
group, the harvested Achilles tendon wrapped by electrospun SF mat was implanted into the
bone tunnel, while in control group, the Achilles tendon without wrapping was implanted into
the bone tunnel. After the operation, the rabbits were allowed to move freely in their separate
cages without immobilization. The rabbits were sacrificed at 6 and 12 weeks postoperation
for gross observation, histological observation and biomechanical tests.
Results: The electrospun SF mats were unidentifiable already at 6 weeks postoperation. Histo-
logical hematoxylin-eosin (HE) staining showed that at 6 weeks after surgery, the collagen fibers
of the tendon-bone interface in electrospun SF mat group were organized while those in control
group were chaotic. At 12 weeks after surgery, the tendon-bone interface in electrospun SF mat
group became much narrower compared with that in control group, indicating new bone had
grown into the transplanted Achilles tendon. At both 6 and 12 weeks after surgery, electrospun
SF mats were not observed in electrospun SF mat group, indicating that the mats were absorbed
already. Mechanical tests showed that at both 6 and 12 weeks after surgery, the failure loads of
electrospun SF mat group were significantly higher than that of control group (P < 0.05).
Discussion: It was demonstrated that periosteum wrapping could enhance tendon-bone healing
and decrease bone tunnel enlargement. However, the harvest of periosteum will lead to the injury
of donor site and prolong the operation time. In this study, we demonstrated that the random
electrospun SF mat could enhance tendon-bone healing. So the electrospun SF mat could sub-
stitute periosteum to promote tendon-bone healing after ACL reconstruction, showing great clin-
ical application potential. However, we did not compare the effects of electrospun SF mats with
periosteum on tendon-bone healing, so which one was better remained unclear. The electrospun
mats are excellent vehicles to deliver drugs, so the electrospun SF mats with osteogenic drugs
could be researched in future.
Conclusion: In this study, we demonstrated that the random electrospun SF mat wrapping auto-
graft could enhance tendon-bone healing.
http://dx.doi.org/10.1016/j.asmart.2016.07.040B0182
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Background: Reconstruction of the ruptured anterior cruciate ligament (ACL) does not always
result in the expected successful outcome. A satisfactory outcome may depend not only on the
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eceptors of the ACL are supposed to play a considerable role in the proprioceptive feedback sys-
tem of the knee. Our purpose was to observe the condition and number of the surviving
mechanoreceptors in the tibial remnant of the ruptured ACL in human knees.
Method: From April 2009 to January 2014, sixty patients with existing free tibial remnants who
had undergone arthroscopic ACL reconstruction were divided into 4 groups according to the
time of injury. As control, six normal ACL specimens were taken. Specimens were obtained
from ACL tibial remnant and stained by immunohistochemical staining method. The type,
size, and quantity of mechanoreceptors were observed under light microscope.
Result: A total of 92 Ruffini-like corpuscles, 9 Pacini-like corpuscles, 5 unclassified neural end-
ings and free nerve endings were identified via immunohistochemical staining. There were no
statistical differences in the number of mechanoreceptors observed in the five groups
(P¼0.238). Some degenerative changes were observed in Group IV.
Conclusion: The results suggest that the residual mechanoreceptors in the ruptured ACL exhibit
long-term survival and show no obvious signs of withering within 1 year. If the remnant is pre-
served during ACL reconstruction, it may provide a source of graft reinnervation and propriocep-
tive nerve fiber ingrowth, which may contribute to improved proprioceptive function and a
successful clinical outcome.
http://dx.doi.org/10.1016/j.asmart.2016.07.041B0183
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Background: The looped side of the semitendinosus tendon (ST) graft, i.e., the side that is
inserted into the femoral tunnel in ACL reconstruction, appears to be oval rather than round.
To the best of our knowledge, there are no studies published in the literature that present scien-
tific evidence concerning the cross-sectional shape of the ST graft. Furthermore, we hypothesize
the ST graft fits better to the rounded rectangular tunnel than to round femoral tunnel. The pur-
pose of this study was to investigate the cross-section of four-fold ST graft and the contact pres-
sure between the ST graft and the rounded rectangular femoral tunnel or round femoral tunnel.
Materials and Methods: Seven semitendinosus tendons were harvested from fresh-frozen
cadaveric knees. After both ends of the double-fold ST were sutured with a Baseball stitch using
no.2 FiberWire (Arthrex Co., Ltd., Naples, USA), the graft was looped over TightRope (Arthrex
Co., Ltd., Naples, USA) to make four-fold ST graft. The graft tension was set to 30 N.
Aluminum cubes with two types of tunnels containing four-way pressure-sensitive conductive
rubber sensors (vertically and bilaterally) were used to measure the pressure. One was round
(8.16 mm diameter) and another was rounded rectangular (610 mm). The area of both
cross-sections was the same (52.3 mm2). The graft was inserted into the tunnels 15 mm from
the lapel edge and its crease accorded with bilateral sensors.After measuring the pressure, the
ST graft was set in place using UV-curing acrylic resin and UV lump with 30 N tension. The
graft was cut at 7.5 mm and 15 mm from the lapel edge. Photographs of the cross-sections
were analyzed using a computer software to measure the area of the cross-section, the major
and minor axis for the best fitting ellipse of the cross-section and ellipticity (major axis/minor
axis).
Results: In the round tunnel, the mean contact pressure was 287.0± 136.7 gf at bilateral sensor.
However, there was no contact pressure detected by vertical sensor. In the rounded rectangular
tunnel, the mean contact pressure was 260.9± 186.4 gf at bilateral sensor and 352.9± 49.5 gf at
vertical sensor. The cross-section of the graft was not round but oval. Elasticity was 1.25± 0.13
at 7.5 mm, and 1.17± 0.07 at 15 mm from the lapel edge of the graft.
Conclusion: The cross-sectional shape of the four-fold ST graft was not round but oval. The
rounded rectangular femoral tunnel was more fitted for the graft than round femoral tunnel.
http://dx.doi.org/10.1016/j.asmart.2016.07.042B0184
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Introduction: Ankle inversion sprain is one of the most frequent injuries sustained in sports
(Fong et al., 2007). Understanding the injury mechanisms is a key component of preventing
sports injuries (Bahr and Krosshaug, 2005). Computational models of musculoskeletal joints
and limbs can provide useful information about joint mechanics (Liacouras and Wayne,
2007). Validated models can be predictive tools to understand normal joint function and serve
as clinical tools for predicting and helping to prevent sports injuries (Wei et al., 2011). This studyaims to develop and validate a computational model of the foot and ankle to investigate lateral
ligamentous strain in various joint motions.
Methods: A male athlete was invited to participate in this extended study (Fong et al., 2009). His
mid-femur to the foot segments were CT scanned to obtain detailed joint anatomy. The CT
images were imported to MIMICS and meshed as individual solid bodies. These bones were
computationally separated and being assembled in SolidWorks according to the anatomical posi-
tion. Ligaments were represented as linear springs. Ligamentous restraints and motion constraint
were applied to the model. Since toe involvement in inversion sprain is minimal, the phalanges
were neglected in this model.
Ligament strain of the model was validated against a cadaveric study done by our laboratory. In
the cadaver study, specimens were moved from neutral position to a variety of motions: 30
inversion, 20eversion, 50 plantarflexion, 20 dorsiflexion, 30 internal rotation, and
40external rotation. Ligament length of the anterior talofibular ligament, calcaneofibular liga-
ment, and posterior talofibular ligament were measured continuously at every 10 by a digital
caliper. Sensitivity tests were performed using the computational model by modifying all liga-
ment stiffness values by either increasing 25% or decreasing 25%. Continuous motions in three
planes were then simulated with the computational model. Ligament strains in anterior talofib-
ular ligament, calcaneofibular ligament, and posterior talofibular ligament were calculated and
compared to those measured in the cadaver tests.
Results: The ligament strains of the model followed similar trends as those of the cadaver study.
The strain of anterior talofibular ligament increased during plantarflexion, inversion, and internal
rotation. The calcaneofibular ligament strain was under stress in dorsiflexion, inversion, and
internal rotation. The posterior talofibular ligament strain was elongated in dorsiflexion, ever-
sion, and external rotation.
Discussion: The computational model was successfully developed and validated against a
cadaver study. This computational model will be further used to simulate the subject-specific
injury profile in order to estimate the ligament strain during a Grade 1 injury (Fong et al.,
2009). Additionally, this model can also be used in evaluation of an intelligent anti-sprain system
to determine if it is effective in preventing this particular injury, and thus to further optimize the
anti-sprain system.
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Does anchor type, anchor material or suture configuration affect the outcome of rotator
cuff repair e Analysis from the New Zealand Rotator Cuff Registry
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Introduction and Aims: Increasingly anchors are used to repair rotator cuff tears, particularly
with more frequent use of mini-open and arthroscopic approaches. Little information exists from
large scale clinical studies comparing outcomes for different anchor types, anchor materials or
the suture configuration employed in rotator cuff repair.
Methods: Between the 1st March 2009 and 31st December 2010 those patients undergoing repair of
either partial or full-thickness tears were recruited by 92 surgeons nationwide. Only patients with
pre-op Flex-SF, Pain scores and Operating day questionnaires were included in this analysis. The
Operating day questionnaire required the surgeon to complete questions including fixation method
(bone tunnels, suture anchors or both), number of anchors, number of margin convergence sutures,
suture pattern (mattress, simple, Mason Allen, Suture bridge/trans-osseous equivalent, modified
Kessler or other) suture pattern (single row/double row) and anchor type. Outcome was assessed
by questionnaires at 6, 12 and 24 months incuding Flex-SF activity score and pain score.
Results: 1383 repairs were analysed. Comparison of the 2 year pain score with the pre-op pain
score allowed calculation of improvement in pain for the different anchor materials. PEEK
anchors (n¼295) improved by 3.47 points on a VAS 0-10 score, titanium (n¼238) 2.89,
PLLA (n¼41) 3.34 and PLDLA (n¼284) 3.13. Comparing PEEK and titanium anchors the
PEEK showed significantly greater improvement in pain score (p<0.001). PEEK also showed
significantly greater improvement than PLDLA (p¼0.03). No difference was seen between
PEEK and PLLA (p¼0.69).
Improvement in Flex-SF score was 15.24 for PEEK, 15.63 for titanium, 16.43 for PLLA and
16.31 for PLDLA. There was no statistically significant difference between the Flex-SF scores.
Tear size was no different for each anchor material.
In contrast tear size varied widely with suture pattern making comparison of different suture con-
figurations difficult.
Outcome for those anchor types implanted more than 50 times will be presented with appropriate
statistical analysis.
